Multivariate logistic regression analyses were performed correcting for intra-class correlations within public health centers. Results: The overall 6-month quit rate was high (46.8%). Higher odds of smoking cessation were positively associated with higher levels of behavioral counseling sessions, but not nicotine replacement therapy (NRT). Cessation rates were lower for Medicaid participants than for regular health insurance participants. Disadvantaged younger smokers were less likely to participate in the program. Older smokers were more likely to quit regardless of SES. Stress was cited as major reason for failure. Conclusions: SES inequalities across different age groups exist in smoking cessation among Korean adult male smokers. There is a need for intervention programs specifically targeting sub-populations of SES by different age groups.
Introduction
South Korea has historically had a high cigarette smoking rate among adult males, but between 1998-2009 it experienced significant progress in reducing that rate from 66. 3-46.9% (KCDC, 2010) . Although the rate of smoking in men is still high, a large proportion (about two-thirds) of smokers intend to quit smoking, and about 57% of current Korean smokers have ever tried to quit (KCDC, 2010) . Various motivations for Koreans to quit smoking exist, both economic and social. Following ratification of the WHO Framework Convention on Tobacco Control (2003) , the Korean government raised cigarette taxes, although the price of cigarettes remains low (about US$2/pack). The government also banned smoking in public places, placed restrictions on tobacco advertising, promotion and sponsorship, and instituted mandatory health warnings on cigarette packages. From a social perspective, smoking used to be prevalent across all classes of socioeconomic status (SES), but it is now viewed in Korea as a behavior associated with low SES, as it is in some other countries (Townsend et al., 1994; Kim et al., 2006; Bauld et al., 2007; Khang et al., 2009; Federico et al., 2009 effects on health from smoking and are more likely to note smoking indiscretions. This shift in social attitudes toward smoking is partly the outcome of government education efforts. One important thrust of efforts by the Korean government toward reducing cigarette smoking is the implementation of nationwide smoking cessation programs funded by cigarette taxes. Such a program is the toll-free telephone Quitline, which has been operated by the government since 2006. Another significant government effort in the area of smoking cessation intervention is the national "Smoking Cessation Clinics (SCC)" program, which has operated out of 253 public health centers run by the Ministry of Health and Welfare since 2004. The SCC program, which is the focus of the current work, provides both comprehensive behavioral counseling and nicotine replacement therapy (NRT) free of charge. The SCC is unique in its use of convenient community public health centers that are easily accessible by a large fraction of the Korean population, including those in rural areas and low income communities. From its inception, 1.3 million smokers had utilized the SCC program by 2009 (Ministry of Health and Welfare, 2009) .
Although the Korean government has been overall 6920 successful in substantially reducing the cigarette smoking rate, smoker socioeconomic inequalities have actually increased (Kim et al., 2006; Khang et al., 2009 ). The resulting health burden is a significant challenge for public health, and there is great potential for improving the average population health by reducing the health burden of the low SES group. In the current study we examine the 6-month cessation among SCC participants from 2006-2009 and assess the relationships of the cessation rate with intervention components, with a focus on SES inequalities represented by health insurance status. Following a 2004 Following a -2005 pilot program, the SCC program was launched nationwide in 2006 in all public health centers. Every health center maintains a medical doctor and 1-3 program counselors who have completed standardized training. Any Korean citizens can enroll free in the 6-month program. Following the initial counseling session, 2 more personal cessation counseling sessions, one at 4-6 weeks and one again at 6 months, are required. Other forms of behavioral counseling are available. These include face-to-face personal meetings, telephone calls, e-mail, or SMS. An NRT package is offered to anyone who smoked 10 or more cigarettes per day, and is available to any smoker who requests it. In addition to skin patches, nicotine gums and candies are available. At the end of the 6 months, participants are asked to self-report their smoking status. Those who drop out of the program or who fail to maintain abstinence can re-enroll.
Materials and Methods

Setting
Data and measures
To facilitate counseling and program evaluation for each participant, the 2004-2009 "National Cessation Clinic User Registry" compiled data on registered participants from all public health centers. Besides use of the SCC program, personal information, appointment schedules, counseling contents, test results such as nicotine dependence measures, and progress reports were entered into the registry.
A total of 804,334 of participant records were available for analysis based on the following inclusion criteria as described in Figure 1 : (a) data from full program years between 2006-2009; (b) men; (c) adults (i.e., age ≥20); and (d) participants with complete information regarding mandatory national health insurance enrollment.
Our dichotomous outcome measure was defined as successful cessation if participants reported "no smoking at all" in the 6-month personal face-to-face follow-up interview, a failure otherwise. For program intervention components, all participants were categorized based on the level of behavioral counseling received, and on whether they received an NRT package (1=yes; 0=no). The level of behavioral counseling was categorized as low, medium, or high by counting the number of contacts (0-10, 11-15, ≥16) , with sessions delivered in a mixture of face-to-face meetings, phone meeting, email or SMS communication. Nicotine dependence was assessed using the Korean version of the Fagerström Test for Nicotine Dependence (Ahn et al., 2002) . Participants reported the number of cigarettes smoked per day. Demographic characteristics and other health-related factors data (e.g., BMI (WHO/ IASO/IOTF, 2000)) were also collected. Data related to income were not collected, so we used health insurance status as a proxy measure for participants' income status. All Korean citizens must enroll in one of two national health insurance plans, either "Medicaid" for those 5% of the population whose income falls below the subsistence level, or "Regular Health Insurance."
Statistical analysis
For all participants, we examined their descriptive characteristics, their 6-month cessation rate, and their health insurance status. We conducted multivariate logistic regression analysis to estimate the odds ratios (ORs) of successfully quitting smoking for 6 months for each predictor. Two intervention components, the number of behavioral counseling sessions and an NRT indicator, along with demographic factors and the number of daily cigarettes, were included in the logistic regression analyses. Because program participants are nested within 253 health centers, factors related to the participants within the same health centers may be correlated. To account for such intraclass correlations and to obtain correct standard errors for estimates, we estimated robust standard errors in logistic regression models using the statistical package Stata v.11.0 (StataCorp, 2009). Table 1 reports descriptive characteristics of the SCC program participants and their 6-month cessation rate, overall as well as by health insurance status. The overall 6-month self-reported cessation rate was 46.8%, and the :http://dx.doi.org/10.7314/APJCP.2013.14.11.6919 National "Smoking Cessation Clinics" in Korea: Socioeconomic Status and Age Matter rate was higher for regular health insurance participants (47.0%) than for Medicaid participants (42.2%). Comparing regular health insurance participants and Medicaid participants by different characteristics, such as age. In every instance the pattern of cessation rates was similar, showing lower rates for those receiving Medicaid. While the intervention components showed mixed results for 6-month cessation (i.e., positive relationship with behavior counseling, negative relationship with NRT), the cessation rates for Medicaid participants were consistently lower than for regular health insurance participants across the behavioral counseling level or NRT. A similar pattern of lower cessation rates by Medicaid participants was reported across other characteristics such as cigarette smoking level and demographic characteristics including different age groups. Notably, enrollment rates for older smokers were higher in the Medicaid participants. In the regular health insurance participants, the enrollment rates were higher for younger smokers. Almost half of Medicaid enrollees were over 60 years old and 50% of them reported abstinence for 6 months. Table 2 presents estimated ORs and the 95% confidence intervals from multivariate logistic regressions adjusted for the factors related to the 6-month cessation among participants in the SCC program. Overall, Medicaid participants were less likely to be successful than regular insurance participants in the 6-month cessation (OR=0.63). ORs were estimated separately, too, for Medicaid and regular health insurance participants, and the patterns across different covariates were similar.
Results
Participants receiving more behavioral counseling sessions had substantially higher odds of 6-month cessation whereas those receiving an NRT package were less likely to report cessation. As expected, odds of cessation increased for participants who reported having smoked fewer cigarettes per day (OR=1.21, 1.48, 1.96). As the age of the group increased, the odds increased in general. For regular health insurance participants, the odds increased steadily with age (OR=1.12-1.83). For Medicaid participants, the oldest group had notably higher odds of 6-month cessation than younger groups (OR=1.48 for age ≥60).
We attempted to contact by phone participants who failed to achieve the 6-month cessation to learn the reason for their failure. Table 3 tabulates the reasons for failure stated by the 73.4% of those participants whom we successfully contacted. More than two-thirds of them cited a lack of willingness to quit smoking (75.3% of Medicaid and 68.3% of regular health insurance participants). About one-quarter of them mentioned being unable to cope with stress (16% of Medicaid and 25% of regular health insurance participants). Some 3 percent mentioned peer pressure as the reason.
Discussion
Our results show that SCC participants self-reported a 6-month smoking cessation rate of 46.8%. Participants who received a higher level of behavior counseling reported a higher likelihood of cessation, but participants receiving an NRT package reported a lower likelihood of cessation. Medicaid participants, who had income below the subsistence level, were less likely to report successful 6-month smoking cessation, compared to the regular insurance participants, indicating SES-related inequalities in smoking cessation. Age was shown to be a factor related to SES inequalities for both program participation and for smoking cessation.
Similar cessation programs have been implemented in other countries, but because the cessation services provided and the target populations in those countries differed from Korea, it is difficult to judge how comparable these cessation rates are. While the SCC program targets all adult smokers in South Korea, the Stop Smoking Services in the UK focuses more on young persons, pregnant women, and economically disadvantaged smokers (Bauld et al., 2005) . The 4-week cessation rate of the Stop Smoking Services program was 49% between 2010-2011 (The Health and Social Care Information Center, 2011). In Hong Kong, 2 programs--the Mobile Smoking Cessation Programme targeting elderly smokers aged 60 or older (Abdullah et al., 2008) and the Smoking Cessation Health Centre targeting the general population--yielded quit rates ranging from 24-28% for 6 months (Abdullah et al., 2008) and 18-27% for 12 months (Abdullah et al., 2004) . In New Zealand a primary care setting based program providing participants with NRT and supportive consultation in 2000 had 6-month cessation rates that ranged from 23-36% (Richards et al., 2003) .
Our data show SES-related inequalities in smoking cessation (42.2% for Medicaid vs. 47.0% for regular health insurance participants). Past studies suggest that SES inequalities may be increasing: smoking cessation patterns over time show a trend toward increasing cessation in Asian Pacific Journal of Cancer Prevention, Vol 14, 2013 6923 DOI:http://dx.doi.org/10.7314/APJCP.2013.14.11.6919 National "Smoking Cessation Clinics" in Korea: Socioeconomic Status and Age Matter higher SES groups, along with increasing inequalities in smoking in Western countries (Gilpin et al., 2002; Jefferis et al., 2004; Chilcoat, 2009) . Other European studies have found that, in general, SES inequalities in smoking and cessation are increasing among younger age cohorts and decreasing among older age cohorts (Federico et al., 2007; Schaap et al., 2008) . Our Korean data show that SES inequalities in cessation increase throughout young and middle ages, and start to decrease only at age 60 or older.
The majority of SCC participants who failed to quit smoking during the 6-month program period reported that they were not willing to quit smoking yet. Medicaid participants reported they were less willing to quit than regular health insurance participants. This is consistent with other studies reporting that low SES smokers are less likely to intend to quit, to make a quit attempt, or to be abstinent from smoking (Reid et al., 2010; Sansone et al., 2012; Kishore et al., 2013; Sarkar et al., 2013) .
This study is the first comprehensive report using data from more than 800,000 participants enrolled in the national SCC program in Korea between 2006 and 2009. Compared to the rates in programs of other countries, cessation rates for the SCC program are quite high (Gilpin et al., 2002; Schaap et al., 2008) . There are several possible explanations for this. First, unlike other western countries where smoking rates have been steadily declining over four decades, Korea experienced a steep decade-long decline from when the base smoking rate was still high (66% in 1998). Therefore, the success rate attributable to the SCC program seems to be accelerating. Second, repeated re-enrollment of some participants may have fueled the higher cessation rate. As part of the national plan to reduce smoking, the SCC program does not deter smokers from re-enrolling in the next period. Eighteen percent of participants re-enrolled between 2005 and 2009. Further, Korean participants are self-selected among smokers, as enrollment is voluntary.
Age is found to be associated with SES disparities in our data. Whereas enrollments in the program are approximately evenly divided across age groups for regular health insurance smokers (exception: 20-29 years of age), the age distribution is much more skewed for Medicaid smokers. For Medicaid smokers, participation rates increase dramatically with age (2.4% for 20-29; 47.5% for ≥60). In other words, intention to quit smoking seems lowest for disadvantaged young smokers and highest for oldest. Once enrolled, the rate of cessation is consistently lower for Medicaid participants than for the regular health insurance participants in all age groups. The pattern of such age-related SES inequalities in cessation is found to increase as smokers age, but at age 60 or older the inequalities seem to be slightly attenuated. Given the variation of enrolled participants by age and by SES, specific intervention components targeting certain age in SES subpopulations might lead to a more effective program. Specifically, a focus on disadvantaged younger smokers would result in greater public health benefits by avoiding the more serious future health consequences of smoking.
In our analyses, more behavioral counseling sessions were associated with a higher likelihood of 6-month smoking cessation among the general public in Korea. The available data (i.e., a total number of behavioral counseling sessions), however, did not differentiate the type of sessions, thus, we were not able to assess the intensity of the intervention being offered. NRT did not appear to be helpful, regardless of the level of behavior counseling sessions participants receive. While the majority of SCC participants received an NRT package, detailed data on NRT adherence were not collected. Our 2009 data show that the mean duration of NRT use was 2 weeks, so it would have been probable that participants who received NRT may not have followed instructions properly (Oh et al., 2012) . Absent detailed data on the actual NRT use, we were unable to determine the effectiveness of NRT in our setting. It is also possible that participants who are less willing to quit insist on receiving NRT to a greater degree than participants who are more determined to quit.
Among those who reported failure, more Medicaid participants were not willing to quit yet than regular health insurance participants. As is well documented in the literature, people in low SES groups may have lesser knowledge or may be exposed to an environment promoting smoking, both of which may contribute to an underestimation of the harmful effects on healthy living in the long term, and thus to lower intentions to quit (Sorensen et al., 2002) .
As many participants cited stress, mainly work-related, as a reason for failure, program components focusing on how to cope with work-related stress without smoking might help those participants to be successful. Further analysis of who is likely to experience work-related stress would inform the content of such intervention components. Since one-quarter of those who failed the program were not available, firm conclusions about the reasons of failure for those who were missing on the information are not possible.
Strengths of the present study include its use of a large data set from a national program aiming at both disadvantaged and regular smokers; and its focus on SES inequalities across different age groups in smoking cessation. Despite mixed results of the intervention components, our findings would also provide useful information in designing and implementing large scale population targeted interventions, particularly in countries where the cigarette market is growing and where little social support exists for smoking cessation.
Limitations to our study include: First, because the program allows individuals to re-enroll in the program if they fail, individuals might be included in our 4-year data more than once. As such, data for those multiple enrollments would be correlated, potentially underestimating the standard errors of the coefficients in multivariate models. Eighteen percent of participants re-enrolled between 2005 and 2009. Second, as noted earlier, there might be a discrepancy between actual use of NRT and receipt of it among NRT receivers. Although we instructed receivers to follow protocol using NRTs correctly, it was not feasible to verify whether NRT was used as instructed. Therefore, in order to accurately ascertain whether NRT itself was an effective tool for smoking cessation, more data need to be collected. Third, as 6-month abstinence is based on self-reports, participants may possibly have over-reported their actual success in quitting smoking. A recent study using another Korean population data estimated a 5.3% discrepancy for men when comparing the self-reported rates with the cotinine-verified smoking rates (Jung-Choi et al., 2012) . One contributing factor to potential over-reporting is avoiding "loss of face." In Korea it could be considered as such if one did not succeed in quitting smoking after enrolling in the program. However, one study using a subset of SCC data in which the urine test was conducted from 294 participants for their 4-week cessation reported an excellent agreement score between the self-report and the urine cotinine [kappa coefficient=0.79 (95%CI 0.70-0.88)] (Park et al., 2007) .
In conclusion, the overall 6-month quit rate was high (46.8%). SES inequalities exist in smoking cessation among Korean adult male smokers in that cessation rates were lower for Medicaid participants than for regular health insurance participants. We find that, along with SES, an age or cohort effect may exist where disadvantaged smokers across all age groups lag in smoking cessation, especially young adult smokers. This point is relevant to those countries where changes in standards of living and healthy life styles occur swiftly, with gaps developing in the adoption of health behaviors, particularly in younger and poorer people. Further investigation is warranted focusing on whether and how a combination of different intervention components might work better with different sub-populations such as a younger, low income population in real world settings.
